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Figure S1: Chiral sulfoxides synthesized in this study. For compounds 1-14 crystals were successfully grown and their structure elucidated. Compound 1 crystallized as a conglomerate, whereas for all other compounds racemic crystals were obtained.
1-(allylsulfinyl)-4-nitrobenzene (1) [1]
Allyl(4-nitrophenyl)sulfane was synthesized using general procedure A and the following quantities: 1,2-bis(4-nitrophenyl)disulfane (1.00 g, 3.24 mmol), DMF (50 mL), K 2 CO 3 (900 mg, 6.48 mmol), allyl bromide (0.62 mL, 7.2 mmol), Na 2 S 2 O 4 (85%, 1.69 g, 9.72 mmol) and H 2 O (10 drops). The crude sulfide (3.0 g) was afforded as a yellow oil. A solution of NaIO 4 (208 mg, 972 µmol) in H 2 O (2 mL) was added to an ice water bath cooled solution of crude sulfide (500 mg) in MeOH (10 mL). The reaction mixture was stirred for 24 h. Precipitants were collected on a filter and the filtrate was diluted with H 2 O (10 mL) and CH 2 Cl 2 (10 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic extracts were washed with brine (10 mL) and concentrated to afford 1 as a dark red oil that crystallized upon standing. General procedure B was used in large scale synthesis. Slow evaporation of ethereal solutions yielded red crystals suitable for SC-XRD (racemic conglomerate, m.p. = 64°C). Slow evaporation of a solution in aqueous MeOH gave slightly yellow plates (racemic compound, m.p. = 51°C). mp = 64.5-65.5 °C. 
(S)-1-(allylsulfinyl)-4-nitrobenzene ((S)-1)
A solution of ligand (R)-25 (8.00 mg, 17.8 µmol) and VO(acac) 2 (9.40 mg, 35.5 µmol) in CH 2 Cl 2 (2 mL) was stirred for 30 min. The solution was cooled with an ice-water bath and a solution of allyl(4-nitrophenyl)sulfane (250 mg, 1.18 mmol) in CH 2 Cl 2 (3 mL) was added. After 30 min, H 2 O 2 (35% (w/w), 122 µL, 1.31 mmol) was added. The reaction mixture was stirred for 5 h and quenched with aq. Na 2 S 2 O 3 (10% (w/w), 5 mL). The organic layer was separated and the aqueous layer were extracted with CH 2 Cl 2 (2 × 10 mL). The combined organic extracts were washed with brine (10 mL) and dried over Na 2 SO 4 . The organic extracts were cooled as much as possible during work-up. After filtration, the solution was concentrated at 0 °C to give crude (S)-1, which was immediately purified by column chromatography (10 g silica, 10-50% EtOAc/n-heptane) to afford the title compound as yellow oil that solidified upon standing. For spectroscopic data, see the experimental procedure of 1. methyl 2-(allylsulfinyl)benzoate (2) [ 
2]
SOCl 2 (6.00 mL, 82.6 mmol) was added dropwise to a stirred, ice-water bath cooled solution of 2-mercaptobenzoic acid (9.45 g, 61.4 mmol) in MeOH (50 mL) over the course of 2 h. The reaction mixture was concentrated and the residue was dissolved in EtOAc (100 mL). The solution was washed with sat. aq. NaHCO 3 (50 mL), brine (50 mL) and concentrated to obtain methyl 2-mercaptobenzoate. To an ice-water bath cooled solution of 2-mercaptobenzoate (3.30 g, 19.6 mmol) in acetone (40 mL) was added K 2 CO 3 (5.20 g, 37.6 mmol). Allyl bromide (2.50 mL, 28.9 mmol) was added dropwise and the reaction mixture was stirred overnight, after which the reaction mixture was quenched with sat. aq. NH 4 Cl (50 mL) and extracted with Et 2 O (3 × 75 mL). The combined organic extracts were washed with brine (75 mL) and concentrated, yielding crude methyl 2-(allylthio)benzoate. The crude was used in the successive oxidation using general procedure B and the following quantities: methyl 2-(allylthio)benzoate (4.0 g), AcOH (25 mL) and H 2 (3 × 80 mL) . The combined organic extracts were washed with H 2 O (2 × 70 mL), sat. aq. Na 2 CO 3 (70 mL), brine (2 x 50 mL) and concentrated under reduced pressure to obtain crude dimethyl 2,2'-disulfanediyldibenzoate as a green oil. The crude ester was used in the preparation of methyl 2-(allylthio)benzoate without additional purification using general procedure A and the following quantities: ester (500 mg), DMF (40 mL), K 2 CO 3 (450 mg, 3.24 mmol), allyl bromide (0.31 mL, 3.6 mmol), Na 2 S 2 O 4 (846 mg, 4.86 mmol) and H 2 O (10 drops). Crude sulfide was afforded as an oil, which was used in the successive oxidation using general procedure B and the following quantities: sulfide (500 mg), AcOH (20 mL) and H 2 O 2 (2.00 mL, 22.9 mmol). Purification by column chromatography (40 g silica, 10-50% EtOAc/n-heptane) gave the title compound as a clear colorless oil (300 mg, 1.26 
2-(allylsulfinyl)naphthalene (4) [3]
To an ice-water bath cooled solution of 2-naphthalenethiol (2.00 g, 12.5 mmol) in acetone (100 mL) was added K 2 CO 3 (2.41 g, 17.5 mmol). Allyl bromide (1.50 mL, 17.5 mmol) was added dropwise and the reaction mixture was stirred overnight. Volatile material was removed in vacuo and the residue was partitioned between CH 2 Cl 2 (70 mL) and H 2 O (70 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (70 mL). The combined organic extracts were washed with brine (70 mL) and concentrated, yielding crude allyl(naphthalen-2-yl)sulfane (2.48 g) as a slightly red oil. The crude material was used in the successive oxidation without additional purification. A solution of NaIO 4 (208 mg, 972 µmol) in H 2 O (2 mL) was added to an ice-water bath cooled solution of allyl(naphthalen-2-yl)sulfane (200 mg) in MeOH (2 mL). The reaction mixture was stirred for 24 h. Precipitants were collected on a filter and the filtrate was diluted with H 2 O (5 mL) and CH 2 Cl 2 (10 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (3 × 5 mL). The combined organic extracts were washed with brine (8 mL) and concentrated, yielding crude 4. Purification by column chromatography (15-90% EtOAc/n-heptane) gave the title compound as an off-white solid. 
1-(allylsulfinyl)-2-nitrobenzene (5) [2]
NaBH 4 (700 mg, 18.5 mmol) was added to a stirred solution of 2-nitrophenyl disulfide (1.50 g, 4.78 mmol) in dry THF (25 mL) under argon atmosphere. The reaction mixture was quenched after 2 h by addition of ice water (25 mL), followed by two aliquots of aq. HCl (1 M, 10 mL; 6 M, 20 mL). Volatile material was removed under reduced pressure and the aqueous residue was extracted with CH 2 Cl 2 (4 × 10 mL). The combined organic extracts were washed with brine (10 mL) and concentrated to obtain crude 2-nitrophenylthiol, which was dissolved in acetone (20 mL) and cooled with an ice-water bath. K 2 CO 3 (990 mg, 7.17 mmol) was added, followed by dropwise addition of allyl bromide (900 µL, 10.4 mmol). The reaction mixture was stirred overnight, basified with NaOH (2 M, 8.5 mL) and extracted with Et 2 O (3 × 25 mL). The combined organic extracts were washed with brine (20 mL), dried over MgSO 4 and concentrated, yielding crude allyl(2-nitrophenyl)sulfane, which was used in the successive oxidation without addition purification, using general procedure B and the following quantities: allyl(2-nitrophenyl)sulfane (1.2 g), AcOH (13 mL) and 
1-(allylsulfinyl)-4-methyl-2-nitrobenzene (6)
Allyl(2-methyl-4-nitrophenyl)sulfane was synthesized using general procedure A and the following quantities: 1,2-bis(4-methyl-2-nitrophenyl)disulfane (70%, 1.42 g, 2.97 mmol), DMF (50 mL), K 2 CO 3 (822 mg, 5.95 mmol), allyl bromide (0.57 mL, 6.50 mmol), Na 2 S 2 O 4 (85%, 1.83 g, 8.92 mmol) and H 2 O (10 drops). The crude sulfide (1.70 g) was obtained as an orange/yellow solid and was used in the successive oxidation using general procedure B and the following quantities: sulfide (1.70 g), AcOH (50 mL) and H 2 O 2 (4.00 mL, 45.8 mmol). A yellow oil was afforded that was purified by column chromatography (30 g silica, 10-20% EtOAc/n-heptane). 
1-(allylsulfinyl)-3,4-dichlorobenzene (7)
To an ice-water bath cooled solution of 3,4-dichlorobenzenethiol (1.11 g, 6.25 mmol) in acetone (13 mL) was added K 2 CO 3 (2.60 g, 18.8 mmol). Allyl bromide (1.20 mL, 13.9 mmol) was added dropwise. The reaction mixture was stirred overnight, basified with NaOH (2 M, 8.5 mL) and extracted with Et 2 O (3 × 25 mL). The combined organic extracts were washed with brine (20 mL), dried over MgSO 4 and concentrated, yielding crude allyl(3,4-dichlorophenyl)sulfane. The crude sulfide was used in the successive oxidation without additional purification using general procedure B and the following quantities: sulfide (1.7 g), AcOH (13 mL 
1-(crotylsulfinyl)-4-nitrobenzene (8)
Crotyl(4-nitrophenyl)sulfane was synthesized according to general procedure A using 4-nitrophenyl disulfide (1.5 g, 4.9 mmol), DMF (20 mL), K 2 CO 3 (1.6 g, 11.6 mmol), crotylbromide (1.55g, 85%, 9.8 mmol) and Na 2 S 2 O 4 (2.0 g, 9.8 mmol). The compound was obtained as a yellow oil. Sulfoxide 8 was obtained using the oxidation of procedure B using AcOH (10 mL) and H 2 O 2 (3.2 mL, 36 mmol). The product was obtained as colourless blocks upon recrystallization from acetone/heptane. M.p. = 81°C. 
2-(crotylsulfinyl)naphthalene (9)
To a suspension of 2-naphthalenethiol (1.0 g, 6.3 mmol) and K 2 CO 3 (1.2 g, 11.6 mmol) in acetone (50 mL) was added crotylbromide (1.17 g, 85%, 7.4 mmol) resulting in rapid discoloration of the solution. The mixture was stirred overnight after which the sulfide was extracted using CH 2 Cl 2 /H 2 O. The organic layer was washed with H 2 O and concentrated in vacuo to yield crude crotyl(naphthalen-2-yl)sulfane as an off-white solid. A solution of NaIO 4 (1.4 g, 6.5 mmol) in water (50 mL) was added to the sulfide in CH 2 Cl 2 (10 mL) and MeOH (20 mL). The mixture formed a bilayer system that was vigorously stirred overnight and then extracted using CH 2 Cl 2 /H 2 O. The combined organic layers were dried and concentrated to yield sulfoxide 9 as a white solid. Recrystallization from acetone/heptane yielded colorless crystals (m.p. = 61°C). 
4-methyl-1-((2-methylallyl)sulfinyl)-2-nitrobenzene (10)
(4-methyl-2-nitrophenyl)(2-methylallyl)sulfane was synthesized according to general procedure A using 2-nitro-4-methylphenyl disulfide (1.6 g, 4.8 mmol), DMF (20 mL), K 2 CO 3 (1.6 g, 11.6 mmol), 3-bromo-2-methylprop-1-ene (1.3 g, 9.7 mmol) and Na 2 S 2 O 4 (2.0 g, 9.8 mmol). The compound was obtained as a yellow oil. Sulfoxide 10 was obtained using the oxidation of procedure B using AcOH (10 mL) and H 2 O 2 (1.6 mL, 18 mmol). Purification by column chromatography (30 g silica, 10-20% EtOAc/n-heptane) gave the title compound as a yellow oil. Slow evaporation from EtOAc/heptane yielded the compound as yellow needles (m.p. = 78°C). 
1-((2-methylallyl)sulfinyl)-4-nitrobenzene (11)
(2-methylallyl)(4-nitrophenyl)sulfane was synthesized according to general procedure A using 2-nitrophenyl disulfide (1.4 g, 4.5 mmol), DMF (20 mL), K 2 CO 3 (1.6 g, 11.6 mmol), 3-bromo-2-methylprop-1-ene (1.3 g, 9.7 mmol) and Na 2 S 2 O 4 (2.0 g, 9.8 mmol). The compound was obtained as a yellow oil. Sulfoxide 11 was obtained using the oxidation of procedure B using AcOH (10 mL) and H 2 O 2 (1.6 mL, 18 mmol). The crude 11 was purified by column chromatography (30 g silica, 10-20% EtOAc/n-heptane) and crystallized as colourless plates from the combined product fractions (m.p. = 103°C). Despite several recrystallization attempts, no sufficient crystal data for deposition in the CSD could be obtained. 
1-((3-methylbut-2-en-1-yl)sulfinyl)-2-nitrobenzene (12)
(3-methylbut-2-en-1-yl)(2-nitrophenyl)sulfane was synthesized according to general procedure A using 2-nitrophenyl disulfide (1.4 g, 4.5 mmol), DMF (20 mL), K 2 CO 3 (1.6 g, 11.6 mmol), 1-bromo-3-methylbut-2-ene (1.5 g, 10.0 mmol) and Na 2 S 2 O 4 (2.0 g, 9.8 mmol). Sulfoxide 13 was obtained using the oxidation of procedure B using AcOH (20 mL) and H 2 O 2 (3 mL, 34 mmol). Purification by column chromatography (30 g silica, 10-20% EtOAc/n-heptane), followed by recrystallization from acetone gave the title compound as golden needles (m.p. = 83°C). 
2-((2-methylallyl)sulfinyl)naphthalene (13)
To a suspension of 2-naphthalenethiol (2.0 g, 12.5 mmol) and 2 g K 2 CO 3 in 50 mL acetone was added 3-bromo-2-methylprop-1-ene (2.0 g, 14.9 mmol) resulting in rapid discoloration of the solution. The mixture was stirred overnight after which (2-methylallyl)(naphthalen-2-yl)sulfane was extracted using CH 2 Cl 2 /H 2 O. The organic layer was washed with H 2 O and concentrated in vacuo to yield an offwhiter powder. The sulfide was dissolved in CH 2 Cl 2 (20 mL) and MeOH (50 mL). To this solution was added NaIO 4 (3.4 g, 15.9 mmol) in water (20 mL). The mixture formed a bilayer system that was vigorously stirred overnight and then extracted using CH 2 Cl 2 /H 2 O. The combined organic layers were dried and the volume reduced to 10 mL. The flask containing the organic layer was left opened overnight, after which colorless crystals were obtained. 
4-methyl-1-((3-methylbut-2-en-1-yl)sulfinyl)-2-nitrobenzene (14)
(4-methyl-2-nitrophenyl)(3-methylbut-2-en-1-yl)sulfane was synthesized according to general procedure A using 2-nitro-4-methylphenyl disulfide (1.6 g, 4.8 mmol), DMF (20 m), K 2 CO 3 (1.6 g, 11.6 mmol), 1-bromo-3-methylbut-2-ene (1.5 g, 10.0 mmol) and Na 2 S 2 O 4 (2.0 g, 9.8 mmol). Sulfoxide 14 was obtained using the oxidation of procedure B using AcOH (20 m) and H 2 O 2 (3 mL, 34 mmol). Purification by column chromatography (30 g silica, 10-20% EtOAc/n-heptane), followed by recrystallization from acetone/heptane gave the title compound as golden needles (m.p. = 102°C). 
1-(crotylsulfinyl)-2-nitrobenzene (15)
Crotyl(2-nitrophenyl)sulfane was synthesized according to general procedure A using 2-nitrophenyl disulfide (1.5 g, 4.9 mmol), DMF (20 mL), K 2 CO 3 (1.6 g, 11.6 mmol), crotylbromide (1.55g, 85% (w/w) 9.8 mmol) and Na 2 S 2 O 4 (2.0 g, 9.8 mmol). The compound was obtained as a yellow oil. Sulfoxide 15 was obtained using the oxidation of procedure B using AcOH (10 mL) and mL H 2 O 2 (3.2, 36 mmol). The crude product was purified using column chromatography (30 g silica, 20% EtOAc/n-heptane) to yield 15 as a yellow oil that crystallized upon standing. The obtained crystals were not suitable for SC-XRD and despite attempting various crystallization methods, no suitable crystals of 15 could be obtained. 
1-((2-methylallyl)sulfinyl)-2-nitrobenzene (16)
(2-methylallyl)(2-nitrophenyl)sulfane was synthesized according to general procedure A using 2-nitrophenyl disulfide (1.4 g, 4.5 mmol), DMF (20 mL), K 2 CO 3 (1.6 g, 11.6 mmol), 3-bromo-2-methylprop-1-ene (1.3 g, 9.7 mmol) and Na 2 S 2 O 4 (2.0 g, 9.8 mmol). The compound was obtained as a yellow oil. Sulfoxide 16 was obtained using the oxidation of procedure B using 10 mL AcOH and 1.6 mL H 2 O 2 (18 mmol). Purification by column chromatography (30 g silica, 10-20% EtOAc/n-heptane) yielded 16 as a yellow oil. Despite various attempts to crystallize the compound, compound 16 was never obtained as a solid. PrOH (70 mL). The reaction mixture was refluxed over the weekend and cooled to ambient temperature. Volatile material was removed in vacuo and the residue was partitioned between CH 2 Cl 2 (80 mL) and H 2 O (100 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (2 × 80 mL). The combined organic extracts were washed with H 2 O (2 × 80 mL), sat. aq. Na 2 CO 3 (70 mL), brine (2 x 70 mL) and concentrated under reduced pressure to obtain crude diisopropyl 2,2'-disulfanediyldibenzoate (4.0 g) as a green oil. The crude ester was used in the preparation of the corresponding isopropyl 2-(allylthio)benzoate without additional purification. To an ice-water bath cooled solution of the ester (3.6 g) in acetone (150 mL) was added K 2 CO 3 (5.00 g, 36.2 mmol). Allyl bromide (5.00 mL, 57.9 mmol) was added dropwise and the reaction mixture was stirred overnight. Volatile material was removed in vacuo and the residue was partitioned between CH 2 Cl 2 (80 mL) and H 2 O (80 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (2 × 80 mL). The combined organic extracts were washed with brine (80 mL) and concentrated, yielding the crude sulfide (4.1 g) as a yellow oil, which was used in the successive oxidation without additional purification. A solution of NaIO 4 (906 mg, 4.24 mmol) in H 2 O (12 mL) was added dropwise to a stirred solution of the sulfide (1.0 g) in MeOH (20 mL). After 1 h the white suspension was filtered and the filtrate was concentrated under reduced pressure. The concentrate was partitioned between CH 2 Cl 2 (30 mL) and H 2 O (30 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (30 mL). The combined organic extracts were washed with brine (20 mL), dried over Na 2 SO 4 , filtered and concentrated, yielding crude sulfoxide 17 as a yellow oil. Purification by column chromatography (30 g silica, 20-50% EtOAc/n-heptane) afforded the title compound as a clear colorless oil. 
1-(allylsulfinyl)-4-(tert-butyl)benzene (18)
To an ice-water bath cooled solution of 4-tertbutylbenzenethiol (1.04 mL, 5.99 mmol) in MeCN (40 mL) was added K 2 CO 3 (1.16 g, 8.39 mmol). Allyl bromide (0.72 mL, 8.40 mmol) was added dropwise and the reaction mixture was stirred for 2 h at ambient temperature. Volatile material was removed in vacuo and the residue was partitioned between CH 2 Cl 2 (25 mL) and H 2 O (25 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (3 × 25 mL). The combined organic extracts were washed with brine (30 mL) and concentrated, yielding a clear slightly yellow liquid (1.30 g) as crude allyl(4-(tert-butyl)phenyl)sulfane. The sulfide (100 mg) was used in the successive oxidation without additional purification. To an ice-water bath cooled solution of sulfide (500 mg) in MeOH (5 mL) was added a solution of NaIO 4 (115 mg, 536 µmol) in H 2 O (1 mL). The reaction mixture was stirred for 24 h. Precipitants were collected on a filter and the filtrate was partitioned between H 2 O (10 mL) and CH 2 Cl 2 (10 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic extracts were washed with brine (10 mL) and concentrated to afford sulfoxide 18 as a clear colorless oil (60 mg). 
1-(allylsulfinyl)-4-bromobenzene (19)
To an ice-water bath cooled solution of 4-bromobenzenethiol (1.00 g, 5.30 mmol) in acetone (40 mL) was added K 2 CO 3 (1.03 g, 7.45 mmol). Allyl bromide (0.64 mL, 7.50 mmol) was added dropwise and the reaction mixture was stirred overnight. Volatile material was removed in vacuo and the residue was partitioned between CH 2 Cl 2 (40 mL) and H 2 O (40 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (2 × 40 mL). The combined organic extracts were washed with brine (40 mL) and concentrated, yielding the crude allyl(4-bromophenyl)sulfane (1.2 g) as a clear colorless oil. The sulfide was used in the successive oxidation without additional purification. To a solution of the sulfide (500 mg) in EtOH (10 mL) was added H 2 O 2 (35% (w/w), 0.4 mL, 4.79 mmol). The reaction mixture was stirred until complete conversion, adding occasional aliquots of H 2 O 2 . Volatile material was removed in vacuo and the aqueous residue was diluted with H 2 O (10 mL) and extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic extracts were washed with H 2 O (10 mL), brine (10 mL), dried over Na 2 SO 4 , filtered and concentrated to afford sulfoxide 19 as an oil. [ 
1-(allylsulfinyl)-2-bromobenzene (20)

4]
To an ice-water bath cooled solution of 2-bromobenzenethiol (0.64 g, 5.30 mmol) in acetone (30 mL) was added in K 2 CO 3 (1.03 g, 7.45 mmol). Allyl bromide (0.64 mL, 7.50 mmol) was added dropwise and the reaction mixture was stirred overnight.
Volatile material was removed in vacuo and the residue was partitioned between CH 2 Cl 2 (40 mL) and H 2 O (40 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (2 × 40 mL). The combined organic extracts were washed with brine (40 mL) and concentrated, yielding crude allyl(2-bromophenyl)sulfane (1.1 g) as a clear colorless oil. The sulfide was used in the successive oxidation without additional purification. To a solution of the sulfide (500 mg) in EtOH (10 mL) was added H 2 O 2 (35% (w/w), 0.40 mL, 4.79 mmol). The reaction mixture was stirred until complete conversion, adding occasional aliquots of H 2 O 2 . Volatile material was removed in vacuo and the aqueous residue was diluted with H 2 O (10 mL) and extracted with CH 2 Cl 2 (3 × 10 mL). The combined organic extracts were washed with H 2 O (10 mL), brine (10 mL), dried over Na 2 SO 4 , filtered and concentrated to afford sulfoxide 20 as an oil. 
1-(allylsulfinyl)-2,4-dichlorobenzene (21)
To an ice-water bath cooled solution of 2,4-dichlorobenzenethiol (0.75 mL, 5.6 mmol) in acetone (40 mL) was added K 2 CO 3 (1.06 g, 7.80 mmol). Allyl bromide (0.67 mL, 7.80 mmol) was added dropwise and the reaction mixture was stirred overnight. Volatile material was removed in vacuo and the residue was partitioned between CH 2 Cl 2 (20 mL) and H 2 O (25 mL). The organic layer was separated and the aqueous layer was extracted with CH 2 Cl 2 (2 × 20 mL). The combined organic extracts were washed with brine (20 mL) and concentrated, yielding a clear slightly yellow oil (1.20 g) as crude allyl(2,4-dichlorophenyl)sulfane. The sulfide was used in the successive oxidation without additional purification using general procedure B and the following quantities: Sulfide (1.20 g), AcOH (glacial, 30 mL) and H 2 O 2 (3.00 mL, 35.9 mmol). Sulfoxide 21 was afforded as a clear yellow oil (1.10 g, 4.70 mmol, 83.9% over two steps).; 
methyl 5-(allylsulfinyl)-2-nitrobenzoate (22)
A stirred suspension of 5,5-dithiobis(2-nitrobenzoic acid) (2.00 g, 5.05 mmol), CH 2 Cl 2 (50 mL), dry DMF (0.3 mL) and SOCl 2 (3.00 mL, 41.4 mmol) was refluxed for 4 h under argon atmosphere. The clear solution was cooled to ambient temperature and concentrated. The residue was placed under argon atmosphere, dissolved in CH 2 Cl 2 (50 mL), cooled with an ice-water bath and treated with dry pyridine (1 mL) and MeOH (10 mL). The reaction mixture was stirred for 30 min, washed with sat. aq. NaHCO 3 (3 × 70 mL), aq. citric acid (10% (w/w), 3 × 70 mL), brine (70 mL) and concentrated under reduced pressure, yielding crude dimethyl 5,5'-disulfanediylbis(2-nitrobenzoate) (1.8 g) as a yellow oil. The crude disulfide was used in the preparation of methyl 5-(allylthio)-2-nitrobenzoate without additional purification using general procedure A and the following quantities: disulfide (1.0 g), DMF (40 mL), K 2 CO 3 (650 mg, 4.71 mmol), allyl bromide (0.45 mL, 5.2 mmol), Na 2 S 2 O 4 (1.45 g, 7.08 mmol) and H 2 O (10 drops). Crude sulfide (3.9 g) was afforded as a yellow liquid, which was used in the successive oxidation without additional purification using general procedure B and the following quantities: sulfide (2.0 g), AcOH (20 mL) and H 2 O 2 (1.00 mL, 11.9 mmol). A yellow oil was obtained. Purification by column chromatography (30 g silica, 50-90% EtOAc/n-heptane) gave sulfoxide 22 as a yellow oil. 
ethyl 5-(allylsulfinyl)-2-nitrobenzoate (23)
A stirred suspension of 5,5-dithiobis(2-nitrobenzoic acid) (1.00 g, 2.58 mmol), CH 2 Cl 2 (25 mL), dry DMF (0.2 mL) and SOCl 2 (1.50 mL, 20.7 mmol) was refluxed for 4 h under argon atmosphere. The clear solution was cooled to ambient temperature and volatile material was removed in vacuo. The residue was placed under argon atmosphere, dissolved in CH 2 Cl 2 (25 mL), cooled with an ice-water bath and treated with dry pyridine (0.5 mL) and EtOH (10 mL). The reaction mixture was stirred overnight, washed with sat. aq. NaHCO 3 (3 × 30 mL), aq. citric acid (10% (w/w), 3 × 70 mL) brine (70 mL) and concentrated under reduced pressure, yielding crude diethyl 5,5'-disulfanediylbis(2-nitrobenzoate) (780 mg) as a yellow oil. The crude disulfide was used in the preparation of ethyl 5-(allylthio)-2-nitrobenzoate without additional purification using general procedure A and the following quantities: disulfide (780 mg), DMF (30 mL), K 2 CO 3 (477 mg, 3.45 mmol), allyl bromide (0.33 mL, 3.8 mmol), Na 2 S 2 O 4 (1.06 g, 5.17 mmol) and H 2 O (8 drops). Crude sulfide (1.04 g) was afforded was a yellow oil, which was used in the successive oxidation using general procedure B and the following quantities: sulfide (1.04 g), AcOH (20 mL) and H 2 O 2 (0.50 mL, 6.00 mmol). A yellow oil (400 mg) was obtained. Purification by column chromatography (20 g silica, 50% EtOAc/n-heptane) gave sulfoxide 23 as a dark yellow oil. 
isopropyl 5-(allylsulfinyl)-2-nitrobenzoate (24)
A suspension of 5,5-dithiobis(2-nitrobenzoic acid) (1.00 g, 2.58 mmol), CH 2 Cl 2 (25 mL), dry DMF (0.2 mL) and SOCl 2 (1.50 mL, 20.7 mmol) was refluxed for 4 h under argon atmosphere. The clear solution was cooled to ambient temperature and volatile material was removed in vacuo. The residue was placed under argon atmosphere, dissolved in CH 2 Cl 2 (25 mL), cooled with an ice-water bath and treated with dry pyridine (0.5 mL) and i PrOH (10 mL). The reaction mixture was stirred overnight, then washed with sat. aq. NaHCO 3 (3 × 30 mL), aq. citric acid (10% (w/w), 3 × 70 mL) brine (70 mL) and concentrated under reduced pressure, crude diisopropyl 5,5'-disulfanediylbis(2-nitrobenzoate) (740 mg) as a yellow oil. The crude disulfide was used in the preparation of isopropyl 5-(allylthio)-2-nitrobenzoate without additional purification using general procedure A and the following quantities: disulfide (740 mg), DMF (30 mL), K 2 CO 3 (426 mg, 3.08 mmol), allyl bromide (0.29 mL, 3.40 mmol), Na 2 S 2 O 4 (0.95 g, 4.6 mmol) and H 2 O (8 drops). Crude sulfide (800 mg) was afforded as a yellow oil, which was used in the successive oxidation using general procedure B and the following quantities: sulfide (800 mg), AcOH (20 mL) and H 2 O 2 (0.50 mL, 6.00 mmol). A yellow oil (500 mg) was obtained. Purification by column chromatography (25 g silica, 20-50% EtOAc/n-heptane) gave sulfoxide 24 an oil. E)-2-(((1-hydroxy-3,3-dimethylbutan-2-yl)imino)methyl)-4,6-diiodophenol ((R)-25) A mixture of 2-hydroxy-3,5-diiodobenzaldehyde (1.00 g, 2.67 mmol) and (R)-2-amino-3,3-dimethylbutan-1-ol (313 mg, 2.67 mmol) in MeOH (20 mL) was stirred for 2 h. The yellow solution was concentrated under reduced pressure to obtain the title compound as a bright yellow solid. 
Racemization kinetics:
Room temperature racemization: The racemization constant (k, in h -1 ) of 1 in several solvents was determined using chiral SFC (for Et 2 O and MeOH) or polarimetry (for Et 2 O and toluene). Each racemization constant was determined in duplo using S-1 (96% ee) obtained from Viedma ripening experiments (figures S2-S5).
Polarimetry: A solution of 2 mg/mL (S)-1 in the appropriate solvent was transferred to the polarimeter(Perkin Elmer Polarimeter, model 241 MC). The cell was stored outside of the polarimeter in between measurements to prevent heating of the sample by the Na-lamp.
SFC:
Solutions of 2 mg/mL (S)-1 were prepared in the appropriate solvent. The temperatures of the column and sample storage compartment were set to 20°C to ensure a constant temperature. SFC analysis was performed on a Waters Acquity UPC 2 (chiral LUX Cellulose-1 column, isocratic, 4%
i PrOH/CO 2 , UV detection, 286 nm).
Racemization in Et 2 O at 35°C:
A solution of S-1 (100 mg )in Et 2 O (10 mL) was heated to reflux. Sampling was done by taking 100 µl solution and immediately adding this to cold methanol to halt racemization. Samples were analyzed directly using SFC as described below. Figure S5 : Racemization of of (S)-1 in refluxing diethylether.
XRPD Diffractograms:
All diffractograms were recorded using a Bruker D8 Advance Spectrometer using a VANTEX detector. Data was recorded using reflection mode with monochromatic Cu-Kα 1 radiation. The patterns based on the crystal structures were corrected for the different temperature at which they were recorded. 
Temperature dependent NMR studies:
The thermal equilibrium between the sulfoxide and sulfonate ester of compound 1 in toluene was studied using temperature dependent NMR measurements:
Whereas some protons of the sulfonate ester are hidden underneath the dominant peaks of the sulfoxide, three different protons could be clearly distinguished ( Figure S7 ). The CH 2 protons of both the sulfoxide and sulfonate ester were used to determine the equilibrium constant (K). The measurements clearly indicated a shift towards the sulfonate ester at elevated temperatures ( Figure S9 and S10). Using the Van 't Hoff plot, the thermodynamic data of the equilibrium between sulfoxide and sulfonate could be determined ( Figure S11 ). In order to determine the energy barrier of racemization, temperature dependent selective Exchange Spectroscopy (EXSY) experiments were performed. In these experiments, the NMR CH 2 peak of the sulfonate of 1 was excited and conversion into the sulfoxide was observed after several mixing (waiting) times (figure S12). The rate constant of this process was determined at various temperatures (figure S13), from which the Eyring plot could be constructed (figure S14). Using the Eyring plot, the entropy, enthalpy and Gibbs free energy of the transition state could be determined. Figure S14: Eyring plot of the rate constant of the conversion of the sulfonate into sulfoxide 1.
Deracemization Experiments:
Viedma ripening experiments in toluene at room temperature: For a typical experiment, 6 mL toluene was added to 1.6 g of the racemic conglomerate 1 and 5.4 g glass beads in a glass vial. After a period of one month grinding at 600 rpm, an ee of 12% was observed.
Viedma ripening experiments of the conglomerate compound in refluxing diethylether: For a typical experiment, 8 mL Et 2 O was added to 1.5 g of the racemic conglomerate 1 and 5.4 g glass beads in a 10 mL round-bottom flask. The flask was attached to a reflux condenser, after which grinding was started at 600 rpm under reflux conditions. After one hour, a total of 30 mg (S)-1 (>98% ee) was added. Additional Et 2 O was occasionally added to compensate for evaporation of the solvent.
Viedma ripening experiments of the racemic compound in refluxing diethylether:
For a typical experiment, 8 mL Et 2 O was added to 1.5 g of the racemic compound 1 and 5.4 g glass beads in a 10 mL round-bottom flask. The flask was attached to a reflux condenser, after which grinding was started at 600 rpm under reflux conditions. After one hour, a total of 30 mg (S)-1 (>98% ee) was added. Additional Et 2 O was occasionally added to compensate for evaporation of the solvent. During the first day of grinding, the rate of deracemization could be significantly increased (Fig. S16 ) compared to standard Viedma ripening, in agreement with earlier work [5] . However, after this first day, XRPD measurements indicated all the racemic compound had been converted into the conglomerate. From this point, standard Viedma ripening was required to complete deracemization. The deracemization rate was therefore no longer accelerated.
Viedma ripening experiments in toluene at 50°C:
For a typical experiment, 8 mL toluene was added to 3 g of the racemic conglomerate 1 and 5.4 g glass beads in a 10 mL round-bottom flask. The flask was attached to a reflux condenser, and the suspension grinded at 600 rpm at 50°C. Due to the occasional melting 1, these experiments were continued at room temperature. After a period of two months, no ee was observed by SFC measurements. Differential Scanning Calorimetry (DSC) measurements of the solid phase of compound 1 (figure S15) showed two different endotherms. The racemic conglomerate had a melting point of 64°C, but upon melting and recrystallization, an additional melting peak (51°C) was observed. We found that by crystallization from methanol/water instead of diethylether, a second, racemic, polymorph (spacegroup Pca2 1 ) of 1 could be obtained that corresponded to this melting peak. These initial deracemization experiments were thus unsuccessful because the conglomerate had been converted into a racemic compound upon melting. 
Sampling:
0.3 mL Of the reaction mixture was taken using a 1 mL syringe without needle. The suspension was filtered on a P4 glass-sintered funnel and the filtrate was dried in air. A solution of the dried filtrate was prepared in MeOH (1 mg/mL) and analysed by SFC.
Figure S16: Deracemization curve of compound 1 during the first day, starting from the racemic compound seeded with some enantiopure crystals.
Crystal stability experiments
Room temperature: A suspension of 1 was prepared by adding 0.5g racemic compound and 0.5 g racemic conglomerate to 10 mL toluene. The suspension was multiple times briefly heated to increase the rate of Ostwald ripening. After a week, XRPD analysis of the solid phase showed almost exclusively racemic conglomerate 1.
Refluxing diethylether: A suspension of racemic 1 (800 mg) in Et 2 O (8 mL) was heated to reflux, after which conglomerate 1 (200 mg) was added. The reaction mixture was stirred at 100 rpm. Conversion of the racemic into the conglomerate compound was observed by analysis of the solid phase by XRPD after 1,2,4 and 24 h (figure S17 and S18). 
SFC Chromatograms:
All chromatograms were recorded on the Waters Acquity UPC 2 system (chiral LUX Cellulose-1 column, isocratic, 4% i PrOH/CO 2 , UV detection, 286 nm). Samples of 1 were dissolved in methanol (2 mg/mL) unless stated otherwise. 
DFT Computational details:
All calculations were performed using the Amsterdam Density Functional (ADF) 2013 software [6] . Both the optimized geometries and transition states were calculated using the OLYP level of the generalized gradient approximation (GGA) [7] . A TZ2P basis set was used in combination with a small frozen core [6] .
The COSMO solvation model [8] was used to incorporate the expected solvent effects on the MislowEvans rearrangement [9] . Verification of energy minima as well as transition states was performed using vibrational analysis. No imaginary frequencies were found for all energy minima, whereas a single imaginary frequency was found for the transition states. All energy units are in kcal/mol a Determined using Van 't Hoff analysis of temperature dependent NMR measurements. b Determined using temperature dependent selective EXSY experiments. c At 20°C, determined using polarimetry measurements (for toluene) and additional SFC measurements (for methanol). d Defined as krac / krac methanol , assuming an identical frequency factor for methanol and toluene in the Arrhenius equation for the DFT data.
